Telefonaktiebolaget LM Ericsson (publ) 



EPA-90 114 
04.12.2002 



- 1- 

Connectivity Plane Routing 

FIELD OF THE INVENTION 

The present invention relates to communications networks that include network 
portions with a horizontally oriented network architecture. In particular, the invention 
relates to aspects that concern the routing of a message on a connectivity plane to a 
mobile terminal that can be reached via two or more network nodes. 

BACKGROUND OF THE INVENTION 

In the past, different communications networks like public land mobile networks 
(PLMN), public switched telephone networks (PSTN) and data/IP networks (e.g. the 
public Internet) have co-existed in the form of separate monolithic networks vertically 
aligned with respect to each other. In each of these monolithic networks, network 
control and connectivity, i.e., the transfer of user data, have traditionally been 
bundled. 

Today, mobile communication is migrating toward 3 rd generation networks like the 
universal mobile telecommunication system (UMTS). In parallel with the migration 
toward 3 rd generation mobile networks, a network architecture that is based on 
horizontal planes replaces the traditional vertical network architectures. According to 
the horizontal approach of modern network architectures, the tasks of network 
control and connectivity are being split into different horizontal planes, namely a 
network control plane and a connectivity plane. 

The connectivity plane is based primarily on cell- and packet-based data transfer 
technologies like the asynchronous transfer mode (ATM) and the Internet protocol 
(IP). An important task of the connectivity plane is to provide interfaces to present- 
day telecommunications networks - which are based on time-division multiplexing 
(TDM) - and to legacy networks, such as PSTN. Due to this interfacing task of the 
connectivity plane, network nodes are required that bridge between different trans- 
mission technologies and that add additional services (like bandwidth on demand) to 
end-user connections. Media gateways (MGW) as described in Magnus Fyro et al, 
"Media gateway for mobile networks", Ericsson Review no. 4, 2000, 216 to 223, are a 
possible realization of such bridging nodes. 
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In context with the transmission toward horizontally oriented network architectures, 
conventional TDM network nodes like mobile services switching centers (MSCs), 
which traditionally include network control tasks and connectivity tasks in the same 
node, are separated into a MGW and a dedicated server component (MSC server). In 
conventional general packet radio service (GPRS) networks a similar migration takes 
place. The conventional serving GPRS support node (SGSN) is split into a MGW and a 
dedicated server component (SGSN server). Whereas in the network control plane the 
MSC server controls circuit-mode services and the SGSN server controls packet-mode 
services, a MGW in the connectivity plane may be common to both circuit-mode and 
packet-mode networks. 

This situation is depicted in the exemplary network architecture depicted in Fig. 1. 
The upper half Fig. 1 corresponds to the network control plane including components 
like the MSC server or the SGSN server, whereas the lower half corresponds to the 
connectivity plane including components like MGWs. In Fig. 1, fine lines represent 
control connections captioned with the respective control protocol, and thicker lines 
represent data transfer connections. 

In the exemplary scenario of Fig. 1, a call between an UMTS terrestrial radio access 
network (UTRAN) or a basestation subsystem (BSS) and a PSTN is interconnected by 
two different MGWs. MGW A interfaces the UTRAN and BSS and switches ATM or 
routes IP traffic. The MSC server and the SGSN server both have a control connection 
to UTRAN and BSS. MGW B interfaces the PSTN and is controlled using the H.248 
control protocol by the MSC server and a gateway MSC (GMSC)/transit switching 
center (TSC) server. 

If in a scenario as depicted in Fig.l a call is to be set up to a mobile terminal, differ- 
ent network nodes may be involved. Usually, the network nodes involved are deter- 
mined by the network type from which the call originates and the network type in 
which the call terminates. In order to better understand the signalling involved in the 
set up of a call in the scenario depicted in Fig. 1, call set up within a PLMN, e.g. within 
a global system for mobile communication (GSM) network, is described first. 

As is well known, for a mobile terminating call the number given by a calling party 
points to a record in a GSM home location register (HLR). Among other data, the HLR 
includes information relating to the current location of the mobile terminal which is 
called. More specifically, the HLR record for the called mobile terminal contains 
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information necessary for finding the final destination of the call, i.e. the MSC to 
which the called mobile terminal is currently attached. 

In order to set up a call toward a GSM user, this call is first routed to a GMSC, without 
any knowledge of the whereabouts of the called mobile terminal. The GMSC accesses 
the HLR of the called mobile terminal to obtain information about the MSC currently 
associated with this mobile terminal. The HLR then has to interrogate this MSC to 
obtain routing information. When being contacted by the HLR, the MSC generates 
routing information in the form of a roaming number chosen from a pool of free 
numbers, and links it temporarily to the called mobile terminal. The roaming number 
is given back via the HLR to the GMSC. Using the roaming number as an address, the 
GMSC can route the call to the MSC to which the mobile terminal is attached. Since 
this MSC has linked the roaming number to the called mobile terminal, the MSC can 
go ahead with the establishment of the call toward the called terminal. 

If the call originates and terminates within a particular PLMN, none of the compo- 
nents depicted in Fig. 1 will be involved except for the PLNM. The situation is different 
if a call originating from e.g. a PSTN terminal terminates at a UMTS user equipment 
(UE). Although the basic principles of setting up a call are similar to those described 
above in context with GSM, additional network nodes like MGWs, GGSNs, etc. will get 
involved. Moreover, it is readily apparent that additional mechanisms with respect to 
the routing of messages for example on the connectivity plane have to be imple- 
mented. 

Thus, there is a need for a concept for efficiently routing a connectivity plane mes- 
sages to a mobile terminal. 

SUMMARY OF THE INVENTION 

As regards a method, this need is satisfied with respect to a mobile terminal that can 
be reached via two or more network nodes of a first type by the steps of receiving 
positional information indicating the geographical location of the mobile terminal and 
routing information associated with a network node of a second type to which the 
mobile terminal is attached, determining, based on the received positional informa- 
tion, the network node of the first type via which a connectivity plane message is to 
be routed to the mobile terminal, and routing the connectivity plane message to the 
mobile terminal via the determined network node of the first type. In the context of 
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the present invention the connectivity plane is not regarded as a static layer but 
denotes a dynamic flow of information. 

The network node of the first type via which the connectivity plane message is to be 
routed may be determined based on the received positional information in various 
ways. Possible determining approaches include mapping or selection mechanisms. 
Moreover, the positional information may readily specify the network node of the first 
type via which the connectivity plane message is to be routed to the mobile terminal. 
The latter case is of particular relevance if there is a correlation between the specified 
network node of the first type and the geographical location of the mobile terminal, 
e.g. because the network node of the first type closest to the mobile terminal is 
specified by the positional information. 

The nodes of the first type are preferably arranged between two different transmis- 
sion regimes. The geographical position of particular network node of the first type 
thus influences the routing of the connectivity plane message with respect to different 
transmission regimes. Since the network node of the first type via which the connec- 
tivity plane message is routed is determined in dependence of positional information 
indicating the geographical location of the mobile terminal, network resources utilized 
in individual transmission regimes may be selected in dependence on the geographi- 
cal location of the mobile terminal. This allows for example to use available, non- 
occupied resources in terms of particular transmission regimes more efficiently. 

The network nodes of the second type are preferably configured as switching nodes 
that co-ordinate the setting-up of calls to and from mobile terminals. According to a 
first variant of the invention, there is a fixed association between a particular geo- 
graphical area and a particular network node of the second type. This means that 
every mobile terminal visiting the particular geographical area will automatically be 
associated with the particular network node of the second type assigned to this 
geographical area. According to a second variant of the invention, there is no such 
fixed association with respect to a single network node of the second type. In other 
words, a mobile terminal at a specific geographical location may be served by one of 
a plurality of different network nodes of the second type which all might potentially 
serve mobile terminal at its specific geographical location. 
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The positional information is preferably generated by the network node of the second 
type serving the called mobile terminal. The network node of the second type may 
belong to a circuit-switched or to a packet-switched network. 

The network node of the second type advantageously also provides the routing 
information. The routing information may indicate the particular network node of the 
second type to which the mobile terminal is attached. In such a case the routing 
information may be used to contact the mobile terminal via the network node of the 
second type. However, this does not necessarily mean that the connectivity plane 
message is first routed to the network node of the second type and from there to the 
mobile terminal to which a call is to be set up. On the contrary, the connectivity plane 
message may bypass the network node of the second type to which the mobile 
terminal is attached. Preferably, however, at least a network control plane message 
associated with the particular mobile terminating call is routed to the network node of 
the second type to which the mobile terminal is attached. Similar to the connectivity 
plane, in the context of the present invention the network control plane is not re- 
garded as a static layer but denotes a dynamic flow of information. 

The positional information based on which the network node of the first type is 
determined may relate to various aspects of the geographical location of the mobile 
terminal. For example, the positional information may indicate a particular cell or 
particular location area, i.e. group of cells, in which the mobile terminal is currently 
located. Alternatively, the positional information may relate to a specific network 
component pointing to the geographical location of the mobile terminal, e.g. a MGW, 
a radio network controller (RNC) or a base station controller (BSC) to which the 
mobile terminal is or might be connected. Preferably, the positional information 
indicates the geographical location of the mobile terminal within an area served by a 
network node of the second type. This means that the positional information is 
preferably more precise than merely specifying the network node of the second type 
which serves the called mobile terminal. 

Once a specific network node of the first type has been determined, not only mes- 
sages on the connectivity plane, but also messages on the network control plane may 
be routed via this network node of the first type. Network control plane messages are 
advantageously routed via the determined network node of the first type to the 
network node of the second to which the mobile terminal is attached. The network 
node of the second type may then perform control signalling tasks with respect to the 
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call. Preferably, the network control plane and the connectivity plane are split either in 
the determined network node of the first type or in a network node close to this 
network node. 

The communications network via which connectivity plane messages are routed to the 
mobile terminal may be an inhomogeneous network including different transmission 
regimes. For example the communications network may include a first network 
portion having a split architecture and a second network portion having a monolithic 
architecture. The term monolithic denotes a network that has primarily a vertical 
network architecture, whereas the term split denotes a network that has primarily a 
horizontal network architecture. The network node of the first type may be arranged 
between the network portion having a split architecture and the network portion 
having a monolithic architecture. 

As has been mentioned before, a network node of the first type may be determined 
out of the available network nodes of the first type such that the use of specific 
resources within the communications network is minimized. Such a minimization of 
resources may include selecting the network node of the first type which is closest to 
the current geographical location of the mobile terminal. Alternatively or additionally, 
the network node of the first type may be determined such that the total number of 
network nodes of the first type via which the connectivity plane will be routed is 
minimized to thus save network resources. According to a further aspect of the 
invention, the network node of the first type is determined such that resources 
utilized by the routed connectivity plane in the network portion having a split architec- 
ture are minimized. 

The positional information may be included in the routing information. This approach 
is particularly advantageous in the case of routing information in the form of specific 
addresses like roaming numbers. In such a case the addresses may for example be 
allocated in series, each series indicating the geographical location of the mobile 
terminal or, which is considered to be equivalent, directly denoting the network node 
of the first type over which the connectivity plane message is to be routed to the 
called mobile terminal and which, in geographical terms, is closest to the mobile 
terminal. In this case the connectivity plane message may subsequently be routed 
depending on the particular series to which the allocated address belongs. The 
address may thus not only be used for routing toward the particular network node of 
the second type to which the mobile terminal is attached, but simultaneously includes 
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information regarding the routing of the connectivity plane message to a particular 
network node of the first type which e.g. is closest to the access or which is up and 
running in the case a default network node of the first type is down. The latter adds 
some redundancy if a network node of first time goes down. 

If the positional information is included in the routing information, the positional 
information may be derived from the received routing information in various ways. 
Preferably, a look-up table (i.e., routing table) is used to determine for received 
routing information including the positional information directly the network node of 
the first type via which the connectivity plane message is to be routed. In addition to 
indicating a particular network node of the first type via which the connectivity plane 
message is to be routed, the look-up table may specify the transmission regime via 
which the connectivity plane message is to be routed to the particular network node 
of the first type. For example it may be specified that the connectivity plane message 
has to be routed via one of an ATM network and a TDM network to the particular 
network node of the first type. 

As an alternative to including the positional information in the routing information, the 
positional information may be generated, transmitted and received separately from 
the routing information. For example, the positional information may separately be 
transmitted in context with message application part (MAP) signalling. 

As has been described above, the positional information may be assessed to deter- 
mine the network node of the first type via which the connectivity plane message is 
to be routed to the mobile terminal. Thus, the positional information allows to deter- 
mine a certain target network node of the first type. In many cases it is advantageous 
to not only specify the target network node of the first type but to additionally specify 
a particular transmission regime, e.g. a specific network type like ATM or TDM, via 
which the connectivity plane message is to be routed to the target network node of 
the first type. Thus, corresponding transmission information may be received in 
addition to the positional information. Alternatively, such transmission information 
may be determined based on the received routing information or positional informa- 
tion by means of e.g. a mapping operation. 

So far, aspects of the invention in context with a network component have been 
described that is configured to select the network node of the first type via which the 
connectivity plane message is to be routed to the mobile terminal. According to a 
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complementary aspect of the invention, the positional information has to be gener- 
ated and transmitted to the network component that has the task of determining the 
network node of the first type. Thus, the invention also relates to a method of 
controlling the routing of a connectivity plane message to a mobile terminal, the 
method comprising the steps of receiving a request for routing information, generat- 
ing positional information indicating the geographical location of the mobile terminal 
and routing information associated with the network node of the second type to 
which the mobile terminal is attached, and, in response to receipt of the request for 
routing information, transmitting the routing information and the positional informa- 
tion to enable a receiving component to determine based on the received positional 
information the network node of the first type via which the connectivity plane 
message is to be routed. This method is preferably performed by the network node of 
the second type described above. 

The receiving component to which the routing information and the positional informa- 
tion are sent may handle the routing information and the positional information in 
various ways. For example the receiving component may only use the routing infor- 
mation and not consider the positional information further. Alternatively, the receiving 
component may assess the positional information to determine the network node of 
the first type via which the connectivity plane is to be routed as has been described 
above. If the receiving component receives transmission information in addition to the 
routing information and the positional information, the receiving component may or 
may not utilize the transmission information for determining the transmission regime 
toward the target network node of the first type as mentioned before. 

The invention can be implemented as a hardware solution or as a computer program 
product comprising program code portions for performing the steps of the invention 
when the computer program product is run on an computing device. The computer 
program product may be stored on a data carrier in fixed association with or remov- 
able from the computing device. 

As regards the hardware solution, the invention is directed to a component for routing 
in a communications network a connectivity plane message to a mobile terminal 
which can be reached via two or more network nodes of the first type, the compo- 
nent comprising a first interface, a determination component, and a second interface. 
The first interface is configured to receive positional information indicating the 
geographical location of the mobile terminal and routing information, the routing 



Telefonaktiebolaget LM Ericsson (publ) 



EPA-90 114 
04.12.2002 



-9- 

information being associated with a network node of the second type to which the 
mobile terminal is attached. The determination component is adapted for determining 
based on the positional information the network node of the first type via which the 
connectivity plane message is to be routed to the mobile terminal, and the second 
interface allows routing of the connectivity plane message to the mobile terminal, via 
the selected network node of the first type. In the case the positional information is 
included in the routing information, the component may further include a unit for 
extracting the positional information from the routing information. 

As regards a complementary aspect of the invention, the invention is directed to a 
component for controlling the routing of a connectivity plane message to a mobile 
terminal which can be reached via two or more network nodes of a particular type 
and which is attached to the controlling component, the controlling component 
comprising a first interface, a processing component and a second interface. Via the 
first interface a request for routing information is received. The processing compo- 
nent generates positional information indicating the geographical location of the 
mobile terminal, and, additionally, routing information associated with the controlling 
component to which the mobile terminal is attached. The second interface is config- 
ured to transmit the routing information and the positional information to enable a 
receiving component to determine the network node of the particular type via which 
the connectivity plane message is to be routed to the mobile terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described with reference to an exemplary 
embodiment illustrated in the accompanying figures, in which: 

Figure 1 is a block diagram of a primarily horizontally oriented network architec- 
ture known in the art; 

Figure 2 shows a primarily horizontally oriented network architecture in which the 
invention can be implemented; 

Figures 3, 4 show the steps involved in setting up a UE terminating call prior to 
routing of a connectivity plane message to the UE; and 
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Figure 5 shows the routing according to the invention of the connectivity plane 
message after the signalling depicted in Figs. 3 and 4 has been per- 
formed. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

In the following description, for purposes of explanation and not limitation, specific 
details are set forth such as a particular embodiment relating to particular network 
nodes, particular signals, etc. in order to provide a thorough understanding of the 
present invention. It will be apparent to one skilled in the art that the present inven- 
tion may be practiced in other embodiments that depart from these specific details. In 
particular, while the embodiment is described in context with a call originating from a 
fixed line terminal and terminating at an UE, the present invention is not limited to 
such an implementation, but for example can be utilized to set up a call originating 
from and/or terminating at other terminals and being transmitted via other transmis- 
sion regimes. Moreover, those skilled in the art will appreciate that the functions 
explained herein below may be implemented using individual hardware circuitry, using 
a software functioning in conjunction with a programmed microprocessor or general 
purpose computer, using an application specific integrated circuit (ASIC) and/or using 
one or more digital signal processors (DSPs). 

The invention can be practiced in any horizontally oriented network architecture like 
the architecture depicted in Fig. 1, that at least in portions allows a separate routing 
of a network control plane message and a connectivity plane message. In the follow- 
ing the invention will be described in context with the exemplary network architecture 
depicted in Fig. 2. The network architecture depicted in Fig. 2 is derived from the 
network architecture of Fig. 1 and specifies some of the network components of Fig. 
1 in more detail. It should be noted that for clarity reasons the connectivity plane is 
not explicitly shown in Fig. 2. 

The communications network 10 shown in Fig. 2 includes a first network portion 12 
with a split architecture and a second network portion 14 with a monolithic architec- 
ture. In the embodiment depicted in Fig. 2 the split network 12 comprises UTRAN 
functionality and includes a first plurality of network components 16 arranged in 
Gothenburg and a second plurality of network components 18 located in Malmoe. 
Individual ones of the network components of the split network 12 and the monolithic 



Telefona kOebolaget LM Ericsson (publ) 



EPA-90 114 
04.12.2002 



- 11 - 

network 14 are configured to communicate with each other using appropriate inter- 
faces and communication protocols. This is indicated by dotted lines. 

The split network portion 16 in Gothenburg includes an RNC 20, a SGSN 22, an MSC 
server 24 and a combined network node 26 acting both as signalling gateway (SGW) 
30 and as media gateway 28. The combined network node 26 is an expression of the 
fact that in many cases user data streams on the connectivity plane and signalling on 
the network control plane share the same physical lines up to the MGW 28. The SGW 
30 is thus needed to convey the signalling across different transmission regimes. 

Assume, for example, that call control messages have to be exchanged for a call that 
spans an IP-based core network (not depicted in Fig. 2) and a PSTN 32 of the mono- 
lithic network 14. In such a case the control messages are set up between individual 
servers, but the call is transmitted through the combined network node 26 including 
MGW functionality. Thus, the SGW 30, which is configured to provide signalling 
interworking between IP, ATM, and TDM networks, is co-located with the MGW 28. 
The SGW 30 has signal transfer point (STP) functionality in order to relay signalling 
system no. 7 (SS7) messages over the messages transfer part in TDM and ATM 
networks as well as over the stream control transport protocol in IP networks. 

The MGW 28 co-located with the SGW 30 in the combined network node 26 fullfills 
cross connect (CC) functions, e.g. with respect to relaying signalling messages to the 
MSC server 24. 

The split network portion 18 located in Malmoe comprises an RNC 32 and a combined 
network node 34 similar to the ones described above in context with the split network 
portion 16 located in Gothenburg. 

In addition to the PSTN 32 that has already been mentioned above, the monolithic 
network 14 on the right-hand side of Fig. 2 includes a plurality of TDM network 
components like an HLR 40, an STP 42, a GMSC 44 with STP functionality, and fixed 
line AXE switches 46, 48 with STP functionality located in Malmoe and Gothenburg, 
respectively. 

In the following, a set up of a call from a fixed subscriber attached to the AXE fixed 
line switch 46 in Malmoe to a wideband code division multiple access (WCDMA) UE 
attached to RNC 34 in Malmoe will be described with reference to Figs. 3 and 4. In 
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Figs. 3 and 4, thin lines with arrow heads denote routing of the network control plane 
messages (i.e., network control signalling), whereas thick lines denote routing of 
connectivity plane messages (i.e., routing of user data). 

When the fixed subscriber wishes to set up a call, an integrated services digital 
network (ISDN) user part (ISUP) IAM (initial access message) is sent from the fixed 
line switch 46 via the PSTN 32 to the GMSC 44 (arrow 1). Simultaneously, connec- 
tivity plane messages (thick line) are routed from the fixed line switch 46 via the 
PSTN 32 to the GMSC 44. 

In response to receipt of the IAM message, the GMSC 44 requests routing information 
(roaming number, RN) from the HLR 40 using a Send Routing Info message (arrow 
2). In the records of HLR 40 associated with the called UE, information about the MSC 
server 24 visited by the called UE is stored. It should be noted that depending on the 
specific network type visited by the UE, two or more MSC servers 24 might potentially 
be responsible for the UE. 

In response to receipt of the Send Routing Info message from the GMSC 44, the HLR 
40 searches its record of the called UE for the MSC server 24 to which the UE is 
currently attached. The HLR 40 then sends a Provide Roaming Number message via 
the combined network node 26, i.e. via the SGW 30, to the MSC server 24 (arrow 3). 

Upon receipt of the Provide Roaming Number message the MSC server 24 determines 
the geographical location of the called UE. To that end the MSC server 24 determines 
the location area (LA) in which the called UE is located. Thus, the MSC server 24 
determines that the called UE is located in the Malmoe area and attached to RNC 34. 
In a next step the MSC server 24 chooses the RN for the particular access from a pool 
of RNs and links the chosen RN temporarily to the called UE. 

The pool of RNs assigned to the particular MSC server 24 is divided into a plurality of 
RN series, each RN series being associated with a particular LA served by the MSC 
server 24. Thus, the RN chosen by the MSC server 24 is indicative of the geographical 
location of the called UE within the area served by the MSC server 24. In other words, 
by taking an RN out of a particular series associated with the geographical location of 
the UE, the MSC server 24 generates positional information that is included in the RN, 
i.e. included in the routing information. 
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It should be noted that the above approach for generating positional information has 
only been described for illustrative purposes. Other approaches could be used as well. 
For example instead of associating series of RNs with individual LAs, each series of 
RNs could be associated with e.g. an MGW, RNC or BSC to which the called UE may 
potentially be connected when served by the MSC server 24. Moreover, instead of 
including positional information in the routing information by allocating RNs in series, 
the positional information could be generated and transmitted independently from the 
routing information. For example, the positional information could be transmitted as a 
dedicated message in the Provide RN MAP procedure which is currently described. 
Additionally, the MSC server 24 may generate and transmit transmission information 
that can be used by the GMSC 44 to determine the network type (e.g. ATM or TDM) 
via which a target MGW as determined by the GMSC 44 on the basis of the positional 
information is to be reached. 

Once the MSC server has chosen an RN appropriate for the geographical location of 
the UE, the RN is sent back to the HLR 40 with a Provide RN Ack message as de- 
picted in Fig. 4 (arrow 4). The HLR 40 sends the RN with a Send Routing Info Ack 
message back to the GMSC 44 (arrow 5). 

The GMSC 44 receives the routing information, i.e. the RN, including the positional 
information. The GMSC 44 then assesses the RN using an internal look-up table which 
associates particular RNs or particular series of RNs with particular MGWs which - 
taking into account the geographical location of the called UE - may be used for 
routing connectivity plane messages to the called UE. 

The internal look-up table of the GMSC 44 may be configured in various ways. It may 
for example point to the MGW which is closest to the LA where the UE is registered. 
Instead of a look-up table, the GMSC 44 could include an alternative component for 
selecting based on the positional information the MGW via which a connectivity plane 
message is to be routed to the UE. An alternative selection mechanism for the MGW 
could be implemented as well. Instead of selecting the MGW closest to the LA where 
the UE is registered, the positional information received by the GMSC 44 may be used 
e.g. to introduce redundancy for UE terminating calls in the case a default MGW is not 
operating. 

In the present embodiment as depicted in Figs. 2 to 5, the GMSC 44 extracts from the 
RN positional information pointing to the MGW of the combined network node 36 
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located in Malmoe, i.e. in the same geographical area in which the called UE is 
located. The GMSC 44, using its routing function, sends the ISUP IAM thus via the 
PSTN 32 and the fixed line switch 46 in Malmoe to the MGW of the combined network 
node 36 in Malmoe. By this, the ISUP connectivity plane is also connected to this 
MGW in Malmoe as depicted in Fig. 5 (arrow 6). 

The ISUP network control plane and the ISUP connectivity plane are split in the 
combined network node 36. Whereas ISUP connectivity plane messages are routed 
further to the RNC 34 to which the called UE is attached, ISUP network control plane 
messages are routed over the SGW/STP of the combined network node 36 in Malmoe 
and over the SGW/STP 30 of the combined network node 26 in Gothenburg to the 
MSC server 24 in Gothenburg servicing the called UE (arrow 7). Alternatively, ISUP 
network control plane messages could be cross connected in the CC/MGW of the 
combined network node 36 in Malmoe and the corresponding CC/MGW 28 of the 
combined network node 26 in Gothenburg to the MSC server 24 in Gothenburg. 

As becomes apparent from Fig. 5, ISUP connectivity plane messages (thick lines) are 
primarily routed within the Malmoe area via the fixed line switch 46, the combined 
network node 36 and the RNC 34, all located in Malmoe, to the called UE. Such a 
routing is very efficient in terms of e.g. using non-occupied network resources 
compared to the case in which no positional information regarding the geographical 
location of the UE is provided. If no positional information was available to the GMSC 
44, it would route ISUP connectivity plane messages via the MGW 28 located in 
Gothenburg and the MGW of the combined network node 36 located in Malmoe, 
utilizing much more network resources. 

The invention is in particular beneficial for network operators because they can route 
a mobile terminating call depending on the geographical location of the mobile 
terminal. By this, the network operators can to a certain extent control the traffic over 
particular network nodes and transmission regimes. If for example an individual 
network operator has to route a mobile terminating call in part via a proprietary 
network and in part via a shared network, by practicing the invention the network 
operator may utilize his proprietary network as much as possible such that e.g. 
connectivity plane messages enters the shared network at the MGW that is closest to 
the called mobile terminal. Thus, network resources in the shared network may be 
spared. 
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While the present invention has been described with respect to a particular embodi- 
ment, those skilled in the art will recognize that the present invention is not limited to 
the specific embodiment described and illustrated herein. Therefore, while the present 
invention has been described in relation to a preferred embodiment, it is to be 
5 understood that this disclosure is only illustrative. Accordingly, it is intended that the 
invention be limited only by the scope of the claims attended hereto. 



